Introduction.
The "Réseau Francilien de Microscopie Electronique en Transmission" (Ile-de-France -TEM Network), created in 1987, gathers about 20 research laboratories using this technique in the "Ile-de-France" region around Paris. The main purpose of the creation of the Réseau was to promote and stimulate scientifical and technical exchanges between the scientists in order to confront and improve their ability, and to develop the field of application of transmission electron microscopy. Within 
EDXS ANALYSIS.
4.2.1 Absorption correction. -Only four laboratories have considered and performed absorption correction. As a major consequence, it modifies the ratio between the Fe-K line which is moderately absorbed and the Si-K line which is heavily absorbed. The positive average deviation of + 14.6% for the Fe/Si ratio (for all measurements displayed in Fig. lb) suggests indeed that the overestimation of the Fe content is largely due to the absence of any absorption correction. As a matter of fact, the deviation falls to 1.2% for the four laboratories which have performed absorption correction, by setting arbitrarily the thin foil thickness to 100 or 150 nm. For olivine mineral with a density close to 3.2 g/cm2, the TEM thin section remains transparent to 200 kV electrons for thicknesses up to 400-500 nm, notably greater than what is currently observed for metallurgical specimens. It can lead the observer to analyse specimen areas thicker than normally accepted as "thin" films. Moreover, when concemed with the quantitative analysis of very light element such as oxygen, the deviations may be critical if no absorption correction is applied.
In order to evaluate a critical thickness, the calculation of the absorption factor can be applied to San Carlos olivine from the expression proposed by Cliff and Lorimer [1] and from the values of the mass absorption coefficients given in [2] [3] . We find that the Kpe/si factor should decrease by 3.6% and the KO/Si factor increase by 8 .4% for a sample thickness of 100 nm and a take-off angle of 30°. If the take-off angle is greater, for instance 75°, the same absorption correction will apply for a sample thickness of about 200 nm.
The absorption correction described here is relatively simple and does not consider the different geometrical conditions of detectors used by the laboratories which participated to the test; it may affect notably the absorption corrections [4] . However, it underlines clearly the necessity to realize such corrections for olivine in order to obtain the true composition of the sample or if possible to use an extrapolation method as proposed by Horita et al. [5] and Van Cappellen [6] . 4 (Fig.1c) [7] for the calculation of cross-sections. The major differences concern the EM instrumental parameters (primary voltage, angle of collection) and the local specimen parameters (thickness). 4 .3.1 Quantification of major elements -The following edges have been used: O-K at 532 eV, Fe-L23 at 708 eV, Mg-K at 1305 eV, Si-K at 1839 eV. They extend over more than 1300 eV Since the dispersion generally used for the spectrum acquisition is 1 eV/channel, data have been recorded in more than one spectrum and scaled afterwards. The standard quantification procedure [7] They do not seem to induce strong variations for the dedicated STEM instrument which accepts larger angles of collection. The integration window width used by the four laboratories varies from 50 eV to 130 eV and no detailed investigation of the influence of this factor has been achieved by any experimentalist. The general feeling is that it does not induce noticeable deviations with respect to the nominal value, as long as a typical 100 eV width is used for such non-overlapping edges.
Finally, the most critical parameter is the specimen thickness. One knows that noticeable variations in measured compositions happen when the thickness is of the order or greater than one mean free path for inelastic scattering, i.e. typically 100 nm at 100 kV, 200 nm at 300 kV To reduce this effect, deconvolution techniques are available to eliminate multiple events involving plasmon losses superposed on the characteristic edges. It must be recognized that no participant to the round robin test has followed a completely satisfactory data acquisition and processing scheme, including the recording of a non-saturated low loss spectrum for the estimation of the local thickness. The only general rule has been to perform EELS measurements on sufficiently thin areas, which on the other hand are more sensitive to beam-induced transformation, as it can easily be demonstrated in nanoprobe studies. 4.3.2 ELNES fine structures -When compared to EDXS analysis, EELS provides extrainformation on the electronic state, local structure, environment of the excited site through the spectral intensity distribution over the first 50 eV above the ionization edge. All participants have recorded the edge shapes for the major elements with an energy resolution between 0.7 and 2 or 3 eV No important variations have been noticed apart the smoothing effect associated to the resolution functions different from one instrument to another. Although these fine structures were not typically within the scope of the present round-robin experiment, the general results were as follows:
e The Si-K edge (Fig. 4a) exhibits a narrow line at the edge characteristic of Si-0 bonds. The asymmetrical shape of this line corresponds generally to the tetrahedral site [8] , which is therefore consistent with the forsterite mineral (Mg2Si04) .
e One of the best O-K edges is shown in figure 4b . It differs from the Si02 profile by the splitting by 2.7 eV of the intense peak at threshold which suggests that oxygen are located in two different types of site (see also [9] ). ' The Fe-L23 edge displays the characteristic white line doublet, the ratio of which is known to be dependent on the oxidation state [10] . The values measured by two distinct participants using different methods for estimating the intensity of the white lines, range between 3.5 and 4.5. By comparison with the values measured on standards, it suggests a divalent iron ion. INDUCED SPECIMEN MODIFICATION. -Minerals, and silicates in particular, are sensitive to electron irradiation, mostly through radiolysis mechanisms [11] [12] [13] . In olivine, the beam damage induces a loss of mass which preferentially affects light elements: 0, Mg... [14, 15] This phenomenon can substantially alter the characteristic X-ray as well as EELS intensity ratio resulting from analysis performed above this threshold current density. Figure 5 shows an example of X-ray spectra obtained in the standard mode (~ 100 nm probe). The 
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